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* There are limitations to the values produced by a Charpy
test

* One limitation is that specimen width will change the
ductile-brittle transition
e caused by a decrease in tri-axial stress at the notch tip
in the reduced width specimens
* increases the volume of steel plastically deformed

during the test and hence increases impact values
* Charpy impact values are not a material property and
they are affected by the size of the specimens tested
* dynamic tear test and the drop-weight tear test were
developed to allow full thickness plate to be tested.




All tests at -20F, perpendicular notch orientation, and
longitudinal specimen orientation. Normalized for area by
dividing by ratio of specimen thickness divided by 10 (Table 9). All
plate locations (plate middle, plate outside, plate tail)




Question

Does the DBTT shift allowed in Table 9
(ASME Boiler and Pressure Vessel Code,
Table UG-84.2) work? Wallin or
Towers?

(2)
where T = temperature (C)
t = width (mm)




If 15 ft-lb is designated by the customer as ductile, then 3.8 ft-lb/0.1 inch
width is the minimum requirement — shown as the horizontal line

The customer also requires a test temperature of 30C (the vertical line)
and the steel thickness only allows a % size (5mm) specimen to be tested

The 5mm Charpy impact curve crosses the 30C line at about 12.5 ft-l1b/0.1
inch (25 ft-lb actual)

If the customer wanted this value converted to a full size specimen using
Table 9 only, the value would be 50 ft-lIb

But the graph also shows that a 10mm full size specimen only produces 5 ft-
Ib/0.1 inch (20 ft-lb actual)

For a %; size specimen, ASME, Wallin, and Towers recommends a
temperature shift of 11C ( line), 19.7C (yellow line), and 17.5C (
line), respectively

These lines cross the 5mm DBTT curve at values ranging from 5 to 7.5 ft-lb/
0.1 inch 20 to 30 ft-Ib actual), much closer to the value from the 10mm
specimen.







e Calculate curve fit equations as per NIST TN 1858

e Use equations to predict impact value at reduced
test temperature as per ASME/Wallin/Towers

e Compare to actual impact values
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Conclusions

All three DBTT shift corrections work
reasonable well and conservatively for the
data available and the impact values
selected

Using area correction without DBTT shift
correction (Table 9 only) can produce non-
conservative values with %2 and % size
specimens



